Abstract To examine the drivers of small-and medium-sized enterprise (SME) growth, we adopt a holistic multivariate modelling approach, integrating macroeconomic determinants with the internal (firm characteristics and firm strategy) drivers more commonly investigated in firm growth studies. Utilising such an extended set of variables addresses a gap in the extant firm growth literature in relation to external growth factors, offering novel insights on the seeming randomness of firm growth. Our system generalised method of moments estimation results indicate that the macroeconomic environment influences firm growth both directly and indirectly. Based on the study of manufacturing SME growth in Ireland, our findings provide evidence on the integrated effects of macroeconomic conditions, firm characteristics and firm strategy for SME growth. They also highlight, from a theoretical perspective, the need to acknowledge the multidimensional nature of SME growth.
Introduction
Small and medium-sized enterprises (SMEs) 1 are at the forefront of the industrial policy agenda owing to their role in creating jobs, stimulating innovation and promoting entrepreneurial skills (Audretsch 2004; Rigtering et al. 2014) . The extensive literature on firm growth beginning with Gibrat's Law in 1931 (see Coad 2009; Peric and Vitezic 2016) offers an understanding of firm heterogeneity arising from several sources including firm-specific characteristics (e.g. firm size, age and ownership) and firm strategy variables (e.g. training and innovative activity). These sources are significant factors in explaining SME growth. However, little is known about the role of macroeconomic conditions, as well as the combined effects of internal and external growth drivers in the SME growth process. More scope for research exists in this area. Indeed, Stam (2010) notes the need for an enhanced and extended set of explanatory variables in empirical studies to provide more insights on the seeming randomness of firm growth. Our study seeks to contribute to this debate. We argue that SME performance is determined by the firm's inherent characteristics and firm strategy, as well as the external (macroeconomic) environment in which it operates. We, therefore, develop and test a holistic multivariate modelling approach which integrates three sets of determinants in explaining SME performance: (1) firm characteristics, (2) firm strategy and (3) macroeconomic conditions. The first two groups of factors are internal to the firm, while the latter group lies outside of the firm's control and is frequently omitted in firm growth analyses.
Our paper extends and contributes to the firm growth literature in three ways. First, we provide much needed empirical evidence on the interactions between macroeconomic conditions and SME growth. In contrast to other studies (e.g. Mazzucato and Parris 2015) , which examine internal factors such as firm size, age and innovation activity and do not consider macroeconomic variables, we focus on the macroeconomic environment, together with the internal determinants of firm growth. Given that fluctuations in macroeconomic conditions effect changes in firms' prices and output levels, thereby influencing firms' decisions, strategy and subsequent performance, we consider this approach to be more appropriate. Our treatment of macroeconomic factors as important determinants of firm growth, rather than merely as control variables, differentiates this research from previous studies (e.g. Beck et al. 2005; Mateev and Anastasov 2011) . Second, we investigate the integrated effect of internal (firm characteristics and firm strategy) and external factors (macroeconomic conditions) on SME growth within a holistic model. Thus, we provide empirical evidence on the factors influencing SME performance and the exact channels through which this occurs. Our results show that firm growth is explained by a combination of firm characteristics, firm strategy and macroeconomic conditions. Third, we use three discrete firm growth measures to capture the possible divergent effects of growth drivers on different aspects of the firm's performance. We investigate contingent conditions for SME growth (employment, turnover and productivity) using the system generalised method of moments (SYS-GMM) estimation method to analyse a large unbalanced panel dataset of manufacturing SMEs in Ireland for the period 1991-2007. Turnover and employment growth measure the firm's actual performance and potential productive capacity, respectively (Bottazzi et al. 2008) , while productivity growth assesses its efficiency of resource use in producing a given level of output. This approach also incorporates the specific objectives of the key stakeholders (e.g. the firm, policy makers, employees and consumers). We find evidence to support the use of different firm performance measures which take account of the multidimensional nature of SME growth. To support the robustness of our results (as detailed later in Sect. 4.4), we repeat the analyses for sub-samples of firms categorised by technology intensity and whether the firm entered, left or remained in the sample for the study period.
The importance of SMEs is grossly underestimated. SMEs accounted for 99.8 and 99.7% of active firms in Ireland in 2007 and 2012, respectively, and 99 .8% of firms in the EU-27 in 2008 (CSO 2014 European Commission 2011 . In relation to job creation, SMEs provided 71 and 68% of jobs in Ireland in 2007 and 2012, respectively . This is broadly in line with employment trends in the EU-27-66.7% in 2008 and 67.4% in 2012 (European Commission 2011 . Despite an increased policy focus on SMEs in Ireland since the mid-1990s (Andreosso-O'Callaghan and Lenihan 2011; Bailey and Lenihan 2015) , research in this area remains largely neglected. The manufacturing sector is essential to innovation and technological progress and is, thus, a key driver of economic growth. Importantly, manufacturing growth also supports nonmanufacturing jobs up and down the supply chain. Furthermore, SMEs are likely to be more vulnerable to changes in the macroeconomic environment owing to being financially constrained (Christopherson 2015; Lai et al. 2016 ). All of the above justify our focus on manufacturing SMEs.
Ireland serves as an interesting laboratory in which the integrated effects of firm characteristics, strategy and macroeconomic conditions on SME performance can be investigated. We examine manufacturing SME performance during Ireland's so-called Celtic Tiger period (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) when the country experienced a macroeconomic transformation. Gross national product (GNP) grew at a rate in the range of 5-15% every year from 1991 to 2006 (Dineen et al. 2012) . However, two distinct growth phases can be identified-an export-led growth phase (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) and a credit-led domestic demand-driven growth phase (2001) (2002) (2003) (2004) (2005) (2006) (2007) . After 2000, export-led manufacturing growth, the dominant engine of Ireland's economic transformation during the 1990s, gave way to an unsustainable credit-led property price bubble, financed by net external borrowing (Honohan 2010) . To the best of our knowledge, this is the first attempt at investigating the performance of SMEs in Ireland taking account of the discrete growth phases during this period. The significant shifts in the drivers of growth and in the sectoral performance of the economy after 2000 provide a natural experiment on the effect of macroeconomic conditions on SME performance. Our results not only contribute to the sparse literature on the link between macroeconomic conditions and firm growth but also provide insights on the combined effects of firm-characteristic, firm strategy and macroeconomic factors on SME performance in Ireland within a holistic framework. Although Ireland is used as the locale for this study, this research provides transferrable lessons (from knowledge, empirical, theoretical and policy perspectives), which remain relevant for researchers in other country contexts. We address these lessons in Sect. 5.
The rest of the paper is organised as follows: Sect. 2 presents the theoretical background, and Sect. 3 describes the dataset and model specifications. Our empirical findings are discussed in Sect. 4, while Sect. 5 concludes.
Theoretical background
Heterogeneity in the performance of firms, even within the same narrowly defined industries, is well noted in the literature (Caves 1998) . Based on the evolutionary and resource-based views of the firm, these performance differences have been attributed to variations in the resources and capabilities embedded in the firm, the strategic choices made in exploiting these resources and capabilities, as well as responses to changes in the business environment (Nelson and Winter 1982; Lockett et al. 2009 ). Our use of a holistic modelling approach to study firm performance is, therefore, motivated by the need to explain this observed heterogeneity and derives from the wide range of drivers examined in empirical firm performance studies. We present a holistic model which relates manufacturing firm growth to both its internal (firm characteristics and firm strategy) and external (macroeconomic environment) determinants. This approach is necessary because macroeconomic conditions not only have a direct effect on firm performance, but we also need to consider possible linkages between the macroeconomic environment and the internal determinants of firm growth. Hence, macroeconomic conditions may have an indirect effect on firm performance through the strategies adopted by the firm, and the specific impact of macroeconomic variables on firm growth may also be conditional on firm characteristics.
Internal determinants of firm growth
In selecting the firm-characteristic variables examined in our analysis, we draw on existing research which has focused on the interaction between firm performance and variables such as firm size, initial level of productivity, industry minimum efficient size (MES), industry growth, and following the Schumpeterian tradition, industry concentration (Delmar and Wennberg 2010; Huynh et al. 2010; Mazzucato and Parris 2015) . The first two variables measure the firm's starting quality, while the latter three account for industry characteristics. Foreign firms have been found to be more successful relative to indigenous firms in terms of employment and turnover performance (Halkos and Tzermes 2010) . Thus, we include a binary variable, nationality of ownership, to assess the effect of foreign ownership on SME growth. Based on previous empirical findings as detailed above, we expect to find a positive growth effect for all firm-characteristic variables, while we expect the initial firm size to have a negative impact on firm growth.
Drawing on the extant literature, the strategy variables included in our analysis are trade, training, research and development (R&D) and receipt of public support such as grants/subsidies (Bernini and Pellegrini 2011; Haller 2012; Jones et al. 2013; Nunes et al. 2013a) . With increasing globalisation, trade has become an important tool for improving SME growth. SMEs learn from exporting, which increases their competitiveness, productivity and overall performance (Love and Ganotakis 2013) . Exports also provide access to global markets-this is particularly important for SME performance in small open economies such as Ireland. Importing may offer SMEs access to higher quality and a wider range of inputs at lower cost (Vogel and Wagner 2010) . This may lead to better product quality and higher productivity. Thus, we include a categorical variable, trade, with no trade activity as the omitted category. This controls for performance heterogeneity due to a firm engaging only in import or export activities. We also include a third category to control for the simultaneous positive effect of both exporting and importing (two-way trade) in line with other studies (Haller 2012) .
Training represents the firm's investment in human capital and is a critical part of the firm's productive resources, which confer competitive advantages according to the resource-based view of the firm (del Valle and Castillo 2009). Training is, therefore, a useful strategy in upgrading workers' skills and knowledge to ensure the SME remains competitive and productive. Investment in R&D is posited to stimulate better performance in SMEs by potentially transforming the firm's internal capabilitiesthis engenders greater flexibility and resilience during adverse macroeconomic conditions (Artz et al. 2010) . The case for government intervention in the provision of public support to SMEs is predicated on market failure and, more recently, systemic failure arguments (Haapanen et al. 2014) . It is argued that public support for SMEs is necessary to overcome growth obstacles such as financing constraints (Nunes et al. 2013b) . There is some ambiguity in empirical studies on the link between public support and firm growth. Based on the prevailing literature, we expect to find a positive effect for turnover and employment growth and a negative effect for productivity performance (Duch et al. 2009; Bernini and Pellegrini 2011) .
External determinants of firm growth-macroeconomic environment
The literature on the influence of macroeconomic conditions on firm performance is sparse, with many studies employing year dummy variables (e.g. Coad and Rao 2008; Navaretti et al. 2014) . Other studies, such as Holly et al. (2013) , have examined the effect of gross domestic product (GDP) growth on crosssectional sales growth rates. However, firmcharacteristic and firm strategy variables are not considered in these analyses. A limited number of crosscountry studies (e.g. Beck et al. 2005 ) have investigated the effect of macroeconomic factors such as GDP growth and inflation on sales growth, but these studies suffer from similar measurement weaknesses. Furthermore, the endogeneity of the macroeconomic variables is often poorly addressed. We combine our within-country panel of manufacturing SME firmlevel data with macroeconomic variables, such as inflation and unemployment rates, to reflect the impact of changes in prices and the labour market on firm performance. 3 We also define the macroeconomic environment in terms of the real effective exchange rate (REER) and domestic credit to the private sector as a percentage of GDP. These variables measure the effects of national competitiveness and the availability of credit on SME growth respectively. We expect to find a positive association between credit growth and firm growth and a negative relationship between inflation and firm growth. However, the link between the REER index, the unemployment rate and firm growth is not clear a priori.
In summary, following evidence from both theoretical and empirical literatures, we test the following hypotheses:
H1:
The initial firm size is negatively related to SME employment and turnover growth. H1a: The initial firm size has a positive effect on SME productivity growth. H2: The firm's initial level of productivity is positively associated with SME growth. H3:
Foreign ownership is positively related to SME growth. H4:
SMEs which engage in trade activities are likely to grow more. H5:
SMEs which invest in training are likely to grow more. H6:
R&D investment is positively related to SME growth. H6b: R&D intensity has a positive effect on SME growth. H7:
The receipt of public support such as subsidies has a positive effect on the growth of SMEs. H8:
The availability of credit has a positive effect on SME growth. H9:
An increase in aggregate price inflation is associated with lower growth in SMEs.
2 Cross-country studies are generally hampered by definitional and measurement issues caused by cross-country differences in coverage, unit of observation, classification of activity and data quality (Bartelsman et al. 2009 ).
3 Given that 99.7% of firms in the Irish economy are SMEs (CSO 2014) , it is possible that the GDP firm performance relation is likely to be endogenous, as higher GDP growth could lead to improved SME performance and vice versa. Results from Granger causality tests confirm a significant two-way causal relationship between real GDP and each of the firm growth variables. GDP was included in our growth models for robustness checks; results were, however, more robust and consistent with a priori expectations when real GDP was excluded. Thus, GDP is not included in our reported results.
H10: The aggregate unemployment rate is negatively associated with SME growth. H11: A decline in national competitiveness negatively affects SME growth.
In addition to investigating the individual effects of the determining factors on firm growth, it is also important to consider possible interactions between the three sets of determining factors (i.e. firm characteristics, firm strategy and the macroeconomic environment) and the dependent variable (firm growth). This provides an understanding of the channels through which growth occurs. To some extent, micro-level performance is governed by macroeconomic conditions, which in turn impact aggregate economic performance. For instance, firm productivity growth is a major source of economic growth and competitiveness (OECD 2012)-productivity increases bring about higher profits, higher wages and price savings, which then feed into the macroeconomy through increased consumer spending, higher exports and more investments, thus increasing GDP and overall economic growth. Also, firm strategy may be determined by the macroeconomic environment. An increase in the real effective exchange rate would make exports less competitive and imports cheaper, with attendant implications for the performance of domestic firms (Caglayan and Demir 2014 )-this may subsequently impact on the firm's decision to either export or import. Firm strategy such as training may drive subsequent growth due to unobserved factors such as managerial and workforce qualities which may influence both growth and the firm strategy. Investments in training may be driven by the firm's performance, with high growth firms more likely to invest in training (CEDEFOP 2011) . Moreover, participation in international markets may enhance firm performance due to learning effects, while high-growth firms may selfselect into exporting and importing (Castellani et al. 2010) . A holistic approach to the investigation of firm growth, as argued in this research, is therefore essential in dealing with the possible endogeneity problems highlighted above. By addressing this hitherto neglected area, this study makes a significant theoretical contribution to the extant firm performance literature. We summarise the theoretical underpinnings of this research in Fig. 1 , which presents the measures of firm growth to be analysed, as well as the internal and external variables which may influence SME growth, and the corresponding hypotheses discussed above. This figure also illustrates the interactions between the explanatory and dependent variables.
Data description and model specification
This section describes our dataset, along with the variables and firm performance model.
Dataset
We use data from the Census of Industrial Production (CIP) dataset collected by the Irish Central Statistics Office (CSO), covering the period 1991-2007. The CIP is an annual census of all manufacturing firms in Ireland with three or more persons engaged, and the dataset offers some unique features. First, it provides comprehensive coverage of all manufacturing firms, including small firms (<50 employees) and, more specifically, micro-sized firms (<10 employees). The latter group of firms are frequently overlooked in many firm performance studies (Reid 2006) . Additionally, the dataset is maintained with unique firm identifiers that allow firms to be tracked across years. The original CIP dataset, for our sample period 1991-2007, is an unbalanced panel consisting of 78,599 observations on 11,319 firms in the 2-digit National Classification of Economic Activities (NACE) sectors 10-41. 4 Within the larger dataset, we focus on manufacturing SMEs (NACE 15-37). Data cleaning involved dropping firms with only 1 year of observation, firms with nonconsecutive observations and firms with missing data which could not be imputed-leaving an unbalanced panel of 7915 firms and 67,366 observations. The number of observed firms varies across the years-in 1991, we observe 3484 firms, while in 2007, this increased to 3618. We deflate turnover using two-digit sectoral level output prices obtained from the EU KLEMS database (EU KLEMS 2011). Table 1 , which provides a breakdown of the sample by size class, reveals right skewness in the distribution, with proportionately more micro-sized and small firms than medium-sized firms. The former accounted for 83% of firms in 1991 and 85% in 2007. Table 2 presents the means, standard deviations and definitions of our variables. The standard deviations indicate significant variations in growth, with mean growth rates ranging from 2% (employment growth) to 6% (turnover growth). Mean employment growth is also greatly exceeded by mean turnover and productivity growth. Furthermore, with respect to firmcharacteristic and strategy variables, 11% of firms in the sample are of foreign ownership, while 51 and 28% of the firms reported training costs and R&D expenditure respectively. The pairwise correlation coefficients for each of the research variables, presented in Table 8 (see Appendix), indicate the absence of high correlations between the determining variables.
We further disaggregate the sample by trade activity as detailed in Table 3 . The number of non-traders declined from 36% of the total number of firms in 1991 to 32% in 2007. Interestingly, all traders in 1991 engaged in export activity only, whereas, in 2007, traders were found in all trade categories-there were more two-way traders (57%) relative to other trade categories (import only and export only). Overall, the results suggest the relative importance of two-way trade for SMEs in Ireland.
As indicated earlier in Sect. 1, two distinct macroeconomic growth phases can be identified. We investigate the statistical validity of a structural break in the dataset post-2000. The Chow test results (at the 5% significance level) confirm a structural break for all Fig. 1 A holistic multivariate framework for SME growth Additionally, a visual inspection of the summary statistics, detailed in Table 4 , reveals significant differences in the mean values of the variables across the two subperiods (1991-2000 and 2001-2007) . Specifically, we find a considerable divergence between both periods for all three firm growth measures. There was also a significant decline in the number of firms reporting training costs, as well as the number of firms in receipt of subsidies. In relation to the macroeconomic variables, credit to the private sector grew more than twofold in 2001-2007, while unemployment declined by more than half in the same period. These results suggest that an investigation of SME growth in Ireland across the two distinct growth phases is apposite. Table 5 presents the number of firms, mean size and mean employment as well as turnover growth rates by industry sector. Again, this reveals considerable heterogeneity across industries. The highest concentration of firms was found in the 'food products and beverages' industry (15.1% of the total number of firms in the sample in 1991). The 'medical, precision and optical instruments, watches and clocks' industry had the highest average growth in employment (4.6%) and turnover (13.8%), while the lowest employment (−3.9%) and turnover (−0.1%) growth rates were found in the 'wearing apparel; leather and leather products' industry.
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DETERMINANTS OF SME GROWTH
Model specification
Following other studies (e.g. Peric and Vitezic 2016), we estimate the following equation to analyse the drivers of firm growth:
where Δ ln (S) i,t is the growth of firm i at time t (measured alternatively in terms of employment, turnover and productivity), 6 X i , t is a vector of determinants (2013); and Mazzucato and Parris (2015) . As detailed by Mazzucato and Parris (2015) , the use of an annual growth measure makes it possible to account for the changing dynamics of firm growth over time and to include firms which enter the sample for a short period of time, thereby maximising the number of growth observations for all firms. In addition to our estimations over the entire sample period (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) , we also truncate the business cycle into two sub-periods, 1991-2000 and 2001-2007-corresponding to the two distinct growth phases in the Irish economy. This approach, takes account of possible variations in the macroeconomic environment during the whole study period, and avoids the loss of firm growth observations. consisting of firm-characteristic, firm strategy and macroeconomic variables; and ε i , t is the disturbance term. We include a squared size term to take account of the possible non-linear relationship between initial firm size and growth and to avoid biased estimates resulting from misspecification error (Bigsten and Gebreeyesus 2007) . Given that potential endogeneity may arise from interactions between the three sets of determining factors (firm characteristics, firm strategy and the macroeconomic environment) and firm growth as previously discussed in Sect. 2, we apply the two-stage least squares (2SLS) regression method in testing for endogeneity, where lagged values of the potentially endogenous explanatory variables (e.g. R&D, export, import, training and the macroeconomic variables) are used as instruments. The Hausman test is employed to test for endogeneity of the strategy and macroeconomic variables both individually and jointly. In all cases, the null hypothesis, in which the variables are exogenous, is rejected (at the 5% significance level, the critical chisquare values for employment, turnover and productivity growth are 125.46, 638.69 and 230.11 respectively). The F-statistics from the first stage confirm the relevance of the instruments. These results indicate the endogeneity of all the strategy and macroeconomic variables, both individually and jointly, in the three growth models. Furthermore, Granger causality tests of the training and trade variables indicate a two-way causal relationship between these strategies and all three measures of firm growth.
Several techniques, including fixed effects, simultaneous equations and instrumental variable methods have been employed in dealing with the endogeneity problem. Following other recent studies (e.g. Nunes et al. 2013a) , we use the SYS-GMM estimation method to deal with the potential endogeneity of some (36, 37, 23, 16) regressors referred to above. This estimation approach supports the inclusion of time-invariant determinants and remains robust in the presence of autocorrelation and heteroskedasticity, producing unbiased, efficient and consistent estimates (Roodman 2009a) . 7 It also allows the selection of instruments from within the model, using lags of explanatory variables as instruments. We estimate alternative specifications of all firm growth models with different lags of the endogenous variables as instruments.
8 Additionally, to minimise instrument proliferation, which may potentially reduce the consistency of results, we experiment with collapsing the instruments matrix (Roodman 2009b) . The Hansen test is used to assess the validity of the instruments used, and we also test for second-order serial correlation.
Empirical findings
We begin by discussing the findings for our estimated turnover and employment growth models, followed by those for productivity growth. First, we examine firm growth over the whole period, 1991-2007. We then truncate this time period to consider structural breaks in the data between the two sub-periods, 1991-2000 and 2001-2007 , to take account of the two distinct growth phases. We test the sensitivity of our findings by repeating our analyses for sub-samples of firms (e.g. by technology intensity and different entry and exit categories of firms). These results are presented in Tables 9, 10 , 11, 12, 13, and 14 in the Appendix. 
Internal determinants of turnover and employment growth
Firm characteristics
Most of our results confirm our hypotheses. Consistent with Daunfeldt and Elert (2013) and Mazzucato and Parris (2015) , we observe an inverse firm size-growth relationship. A 1% increase in firm size is associated with a 0.09 and 0.13% decline in turnover and employment growth respectively-evidence that smaller firms experience higher employment and turnover growth. This growth effect declines with increased size, as demonstrated by the positive coefficient on the squared size term. The effect of the initial level of productivity varied with the firm performance measure used. We find a negative effect for this determinant on turnover growth, suggesting a convergence effect. Hence, firms entering the industry with low productivity levels have to increase output quickly to reach the industry MES to avoid failure. By contrast, the positive labour productivity coefficient in the employment growth model provides evidence that firms with higher initial levels of productivity grow faster than less productive firms, consistent with Jovanovic's (1982) model of passive learning, which posits that firms only gain knowledge of their true efficiency after entry into a given industry, and they adjust their sizes accordingly. Given that we measure productivity in terms of turnover per employee, the results above may be driven by endogeneity. However, our endogeneity testing implies the absence of a systematic relationship.
9 As expected, the positive industry growth variable indicates that firms located in fast growing industries showed faster employment and turnover growth, implying a low competition effect and the availability of more opportunities in these industries (Delmar and Wennberg 2010) .
Firm strategy
Our results suggest that trade drives manufacturing turnover growth. Two-way traders (i.e. both exporting 7 It is important to acknowledge the possible presence of unobserved time-invariant firm factors (fixed effects) which may be correlated with the explanatory variables in our model. We also estimate fixed effects models to control for unobserved heterogeneity (firm differences) for all firm performance specifications. Results are broadly similar to the SYS-GMM models and are available on request from the authors. 8 In selecting valid instruments for the growth models, firm size is assumed to be endogenous (due to possible correlation between the firm's size in the previous period and its growth in the current period), and various lag lengths from the second lag are experimented with. In contrast, strategy variables such as R&D intensity are assumed to be predetermined. For instance, a firm's past and current growth in turnover, employment or productivity may not necessarily be driven by its level of productivity and the amount invested in R&D in the current period. These may, however, influence its future growth. Based on the Hansen test result, reported results are based on the use of the first three lags of the variables as instruments. 9 We test for endogeneity using the Granger causality test. and importing) increased turnover growth by 7% on average. Vogel and Wagner (2010) and Haller (2012) similarly found a trade premium for two-way traders for manufacturing firms in Germany and Ireland respectively. Importing provides SMEs with access to better quality intermediate goods, while exporting offers access to global markets. Consequently, two-way traders benefit from exporting and importing concurrently. In contrast to the above, we found that firms engaged in importing and two-way trade experienced decreased employment growth by 0.8 and 0.6% respectively. Here, it is likely that traders typically use less labour intensive production processes. The import/export story is particularly interesting given the SME make-up of the Irish economy. Indeed, as indicated previously, the sample period was one of exceptional economic performance driven by a rapid growth in exports and a large inflow of foreign direct investment (FDI), particularly in the first growth phase (Ó Riain 2004).
There are mixed results between the firm performance measures used in relation to the effects of the R&D variables. As expected, turnover growth was, on average, positively associated with the firm's R&D investment decision-firms which invested in R&D experienced a 4% increase in turnover growth relative to non-R&D-active firms. Beginning from 2003, the Department of Jobs, Enterprise and Innovation (2015) notes a significant increase in business expenditure on R&D and in the number of R&D-active firms in Ireland. We also find that the magnitude of R&D investment matters for SME performance. Interestingly, results
show that turnover and employment growth decline with R&D intensity. High risks associated with innovative activity may cause poor SME performance when large investments in R&D do not yield commercial success (Nunes et al. 2013a ). It should be noted, however, that the impact of R&D intensity on firm growth, though statistically significant, is not quantitatively large in this study. Also, training had a positive effect on employment and turnover performance for the whole sample period, although this finding differs between the two sub-periods.
External determinants of employment and turnover growth: macroeconomic environment
We find that the macroeconomic environment matters for employment and turnover growth. Specifically, a significant positive effect was found between aggregate unemployment and SME growth for the 1991-2007 sample period-a 1% increase in the unemployment rate increased employment and turnover growth by 0.5 and 0.3% respectively. In contrast, inflation had a negative effect on employment growth (a 1% increase in retail price inflation was associated with a 0.9% decrease in employment growth) for the whole period. Interestingly, inflation was positively associated with turnover growth (a 1% increase in inflation leads to a 2% increase in turnover growth). There was a sharp decline in real interest rates after 1996, with real interest rates becoming negative from 1998; real interest rates in the years 1998-2007 averaged minus 1% (Dineen et al. I n s t r u m e n t s 4 6 4 6 4 6 4 4 4 6 4 6
Robust standard errors are in parentheses. m1 and m2 are the tests for first-and second-order serial correlation in the first-differenced residuals, asymptotically distributed as N(0, 1) under the null of no serial correlation. Values in parentheses represent the p values for the Hansen test and F test. Estimates include industry and location dummies *Significant at 10%; **significant at 5%; ***significant at 1% 2012). Lower real interest rates will likely stimulate consumption and investment spending through borrowing, with higher aggregate demand leading to growth in firms' turnover. The positive inflation effect on turnover growth is consistent with Beck et al. (2005) and Mateev and Anastasov (2011) . In line with a priori expectations, a rise in the REER index was associated with a decrease in employment and turnover growth. The magnitude of the impact of the REER index on growth was, however, quantitatively small. With respect to domestic credit growth, our results support the hypothesis that the availability of credit promotes turnover growth in manufacturing SMEs, which are commonly financially constrained relative to their larger firm counterparts (Nunes et al. 2013b ).
Turnover and employment growth across two growth phases
We now examine whether the drivers of turnover and employment growth vary between the export-led (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) and credit-led (2001-2007) growth phases. In line with our finding for the whole sample period, we observe a convex firm size-growth relationship across the two sub-periods. The effect of size on firm growth was, however, more pronounced in the credit-led growth phase. Furthermore, the results show that industry growth has a positive effect on employment growth only in the first growth phase, while a smaller effect was found for turnover growth in the second growth phase. This provides further indication of reduced opportunities in manufacturing industries during the latter period. Industry concentration had a dampening effect on turnover and employment growth in the 1991-2000 growth period only. Consistent with our expectations, foreign firms were found to be more likely, on average, to increase turnover (by 2.3%) than indigenous firms in the 1991-2000 phase-as indicated earlier, the export boom experienced during this subperiod was driven by a strong growth in FDI. Additionally, the impact of firm strategy on turnover and employment growth was conditional on the growth period, where strategies such as trade, training, use of subsidies and R&D investment had a stronger positive effect on turnover (increasing growth by 9, 7.4, 4.8 and 6.5% respectively) in the 2001-2007 sub-period. Given that this second growth period was characterised by the loss of international competitiveness in the Irish economy, the results suggest that the aforementioned strategies are more applicable in helping SMEs adjust to adverse changes in the operating environment. The importance of firm strategy for SME growth depends on prevailing macroeconomic conditions-firms adjust their strategies in response to changes in the operating environment which in turn determines subsequent performance. The stronger impact of subsidies on turnover growth observed in this second sub-period may be related to changes to the subsidy regime in response to calls by the European council in 2001 and 2002 for member states to achieve a reduction in state aid from 2003, and to adopt a more targeted approach to state aid, which focuses on horizontal objectives that target identified market failures-that is, training, R&D and SMEs (European Commission 2002a, b). Buckley and Ruane (2006) also acknowledge that following stricter EU state aid guidelines during this period, the Irish government became more limited in its use of incentives to attract industry, while there was an increase in the provision of subsidies related to training and R&D expenditure in Ireland.
The macroeconomic variables had different determining effects on firm performance across the two growth phases. Similar to the finding for the whole period, inflation had a positive effect on turnover growth in the export-led growth period, while a dampening effect was observed in the credit-led growth phase. As expected, a negative inflation effect was found for employment growth in the first growth phase. Unemployment had a positive impact on turnover growth in both growth periods, while this positive effect was observed for employment growth in the 1991-2000 period only. During the second growth phase, Ireland experienced a sharp loss of competitiveness as domestic inflation and unit labour costs steadily increased (Honohan 2010) , thus manufacturing SME turnover growth was considerably weaker. The dampening effect of a higher pool of unemployed workers on wage growth was missing while the domestic boom continued and close to full aggregate employment was maintained. We find a positive, quantitatively small, credit effect for employment and turnover growth in the 1991-2000 period only. As expected, a decline in competitiveness is associated with lower SME growth. Although generally falling during the 1990s, Ireland's REER index increased more than that of any other country in the euro area from 1999 to 2008 (Regling and Watson 2010) . A rise in the REER index makes exports more expensive, and we found a negative relationship between this competitiveness indicator and SME manufacturing turnover growth in the 1991-2000 sub-period.
Determinants of productivity growth
To test the sensitivity of productivity growth to different size measures, log employment and log turnover are used in alternate specifications. This approach is motivated by the fact that productivity (turnover per employee) consists of two components: turnover (output) and employment (input). Thus, the alternate use of employment and turnover size variables is important, given that these not only capture different aspects of the firm but may also reflect different strategies adopted by the firm in achieving improved productivity performance. Estimation results are presented in Table 7 .
An inverse firm size effect was found in the turnover size model, suggesting convergence effects, while a positive relation was found in the employment size model (evidence of increasing returns) (Table 7) . Again, the size-growth relationship was found to be non-linear as indicated by the significant coefficients on the squared size terms. A convergence effect was also observed for the initial level of productivity in both size models-indicating that firms with lower levels of productivity showed faster growth. Additionally, we find that industry growth has a growth-enhancing effect on productivity for both size specifications. The positive industry growth effect ranged from 7 to 17.7% across size specifications and growth periods.
The effects of some other determining variables, such as nationality of ownership and the use of subsidies, are sensitive to the size measure used. Foreign-owned firms showed higher productivity growth relative to indigenous firms in the employment size model across all growth periods. However, the observed large productivity differentials between foreign and indigenous firms in Ireland has frequently been attributed, at least in part, to transfer pricing practices adopted by foreign firms in order to take advantage of the low corporation tax rate prevailing in Ireland (Arora and Gambardella 2005) . Strategies such as training and the use of subsidies had a positive effect on productivity growth in both size models for the 2001-2007 sub-period only, while a positive R&D effect was found in both size models across both growth phases. Also, trade matters for productivity growth, with a growth premium ranging from 5 to 8.5% found for two-way traders in both size models across all periods. The effects of the macroeconomic determinants were consistent across both size measures. Divergent effects were, however, observed across the two discrete growth phases.
Overall, it is important to note that the effects of variables such as firm size, the initial level of productivity, industry growth, exporting, two-way trade and R&D remained significant, regardless of the sample period and the size measure adopted. This suggests that the firm's starting point, in terms of size and productivity, investment in trade activities (specifically two-way trade and exporting) and the prevailing industry growth rate are important drivers of subsequent productivity growth, confirming findings from other studies (e.g.
Caglayan and Demir 2014).
Next, we compare the effects of the determinants across our three growth measures-this reveals some similarities. We find an inverse size-growth effect across all growth indicators, with the largest effect found for employment growth. However, the size definition used in the analysis of productivity growth is important, as we only find a positive size-productivity growth effect for the employment-size model. Industry growth had a positive effect on all growth measures with the largest effect seen for turnover growth. Additionally, our results show a trade effect, with a positive two-way trade premium found for turnover and productivity growth, while trade was observed to hamper employment growth. Also, while we find a positive training effect for all growth indicators, this is dependent on the growth period. In relation to the macroeconomic variables, credit growth was found to have a positive, albeit small effect on all firm growth measures. Again, the effect is dependent on the time period.
We assess the robustness of our findings as follows: First, we repeat the analyses of employment and turnover growth across sub-samples of firms classified by technology intensity (high-tech versus low-tech). Second, in order to clarify potential problems of survival bias in the sample, we constrain our firm growth analyses for the whole period and sub-periods to (i) SMEs that remained in the sample during the period; (ii) SMEs that entered the sample during the period; (iii) SMEs that left the sample during the period; and (iv) SMEs that ceased to be so during the period (i.e. SMEs that left the sample due to becoming large firms). It is important to know if the firms in the sub-period, 1991-2000, are/ are not included in the second growth phase, [2001] [2002] [2003] [2004] [2005] [2006] [2007] . The robustness tests, thus, provide another layer of analysis which shows how the determining variables interact with firm growth for the different types of firms. The results are broadly similar to our previous findings, and the interested reader should refer to the Appendix to this paper for these results (Tables 9, 10, 11, 12, 13, and 14) . Overall, the results from our analyses-which show interactions between firm characteristics, strategy and the macroeconomic environment-support a holistic modelling approach in studying firm growth. Also, the specific effect of all determining factors of growth varied with the growth measure adopted. Furthermore, the empirical investigation of SME growth across two subperiods, characterised by different growth sources, indicates that the macroeconomic environment not only exerts a direct effect on growth, but it also has a moderating effect on the relationship between firm characteristics, firm strategy and growth. For instance, firm strategies such as trade and training became more important in the credit-led growth phase.
Conclusion
This paper analyses the determinants of SME growth, using firm-level panel data combined with macroeconomic variables for the period 1991-2007. We make a novel theoretical contribution to the firm performance literature by developing a holistic multivariate modelling approach which not only relates SME performance to firm characteristics, firm strategy and the macroeconomic environment but also considers multiple firm growth measures (employment, turnover and productivity) . This study investigates firm performance across two distinct growth phases in Ireland-an export-led boom (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) and a credit-fuelled domestic demand-driven boom (2001) (2002) (2003) (2004) (2005) (2006) (2007) -and provides much needed empirical evidence, adding to the sparse literature on the relationship between SME performance and prevailing macroeconomic conditions. Our empirical analysis leads to three broad conclusions. First, we find that the macroeconomic environment influences SME growth directly-SMEs showed higher growth when aggregate output growth was stronger in the first growth phase. Second, the use of a holistic framework which integrates the internal and external growth drivers reveals an indirect macroeconomic effect on firm growth. Our results show that SMEs adjust their strategies in response to changes in the operating environment, with the positive effect of strategies such as training, R&D and trade becoming more pronounced in the more challenging macroeconomic conditions faced by manufacturing firms during the 2001-2007 period. Moreover, results suggest I n s t r u m e n t s 4 6 4 6 4 6 4 4 4 6 4 6
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possible interactions between the determining factors and the firm growth. For instance, we find evidence of the endogeneity of the firm strategy and macroeconomic variables, as detailed previously in Sects. 2.2 and 3.2. Third, using multiple measures of firm growth, we observe heterogeneity in SME performance across the two discrete macroeconomic growth phases. We also find that the effect of both the macroeconomic and internal determinants varies with the firm performance measure used. The overarching insight emerging from this research is that SME growth is driven by a combination of firm characteristics, firm strategy, and macroeconomic conditions. More specifically, we find evidence in support of smaller firms as important sources of employment and turnover growth, consistent with the literature on Gibrat's law. This finding was robust across all model specifications and growth periods. The firm's starting quality in terms of its initial size and initial level of productivity is critical to its subsequent performance. Evidence on the importance of smaller firms in generating jobs and output provides empirical support for the design of more targeted policies to promote SME growth. In terms of strategy, we find evidence that two-way traders have better turnover and productivity performance than firms which export or import only. The policy implication of this finding is that initiatives which support SMEs in sourcing international suppliers may be as important as policies aimed at facilitating their entry into global export markets. Similarly, the firm's decision to invest in R&D has a positive effect on turnover and productivity growth, while the magnitude of R&D investment also matters for firm growth. In terms of policy, these results suggest the need for soft support, such as training, to build capacity in SMEs-this would enable firms to maximise the benefits that may be associated with increased investments in R&D. The finding that training investment boosts SME growth also provides support for further analysis regarding the design of relevant training programmes for SMEs. This research also highlights a potential role for policies aimed at creating favourable macroeconomic conditions, as well as export-oriented policies that promote balanced and sustainable economic growth. All of these are necessary to stimulate SME growth.
There are limitations to our study, which clearly provide avenues for future research. The use of secondary data, while providing a very large number of observations, offers a limited number of variables. The most obvious one is the lack of data relating to other measures of firm performance such as profitability and total factor productivity. The availability of such data would enable empirical testing of the link between macroeconomic conditions and other dimensions of firm performance. Additionally, a lack of data on firm age precludes an investigation of whether, and how macroeconomic effects on SME growth may vary with firm age. Although this analysis of SME performance is situated in an Irish context, our study represents an important contribution in an interesting research area worthy of further exploration in other country contexts. The methodology and analysis have likely applications to similar datasets in other country contexts. Such datasets include the Annual Business Survey conducted by the Office of National Statistics in the UK, and the Structural Business Statistics conducted by Statistics Sweden on an annual basis.
Going forward, we argue that there is a gap in the extant firm growth literature which tends to focus solely on the internal determinants of firm growth. To progress the ongoing debate on the determinants of firm growth, we suggest that both the internal and external drivers (macroeconomic environment) of growth should be considered within a holistic multivariate framework. Applying such a theoretical and modelling approach to firm growth is necessary because the relationship between firm growth and its internal determinants (firm characteristics and firm strategy) is itself moderated by the macroeconomic environment. Moreover, results which suggest the endogeneity of the determining factors of firm growth also provide support for a holistic modelling approach. Although beyond the scope of the current paper, our findings suggest a potential role for policies to support the development of smaller indigenous firms, including initiatives to promote trade, training and R&D strategies. Additionally, our approach corroborates the importance for policy makers to take account of the multidimensional nature of firm performance through the use of multiple, rather than single growth measures, in assessing performance outcomes in firms. While it is clear that the macroeconomy does influence firm performance, we provide empirical evidence on the channels through which this occurs-thus, addressing both the 'what' and the 'how' of this interaction. Drivers of SME performance: a holistic and multivariate approach I n s t r u m e n t s 3 4 3 4 2 9 2 9 2 9 2 9
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